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METHOD OF PREPARINGALKYLATED SAUCYLAMIDES

VIAA DICARBOXYLATE INTERMEDIATE

This application claims the benefit ofU.S. Serial Nos. 60/191 ,284 and 60/191,285,

both ofwhich were filed on March 21, 2000 and are hereby incorporated by reference in

their entirety.

Jleld of the Invention

The present invention relates to a method ofpreparing alkylated salicylamides from

salicylamides via a dicarboxylate intermediate. The alkylated salicylamidespreparedby this

method are suitable for use in compositions for delivering active agents via oral or other

routes ofadministration to animals. Furthermore, the present invention relates to dicarboxylic

salicylamides and their salts for delivering active agents, such as biologically or chemically

active agents, to a target

Background of the Invention

Carsalam (2H-l,3-benzoxazine-2,4(3H)-<iione) isknown in the art as an analgesic (see

Merck Index, 12
th

edition, #1915).

Alkylated salicylamides, such as those disclosed in U.S. Patent Nos. 5,650,386,

5,773,647, and 5,866,536, have been found to be highly effective as delivery agents for active

agents, particularly for oral administration of active agents. Typically, these alkylated

salicylamides are prepared by modifying an amino acid or an ester thereof For example,

these alkylated salicylamides may be prepared by acylation of an amino acid or an ester
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thereof with agents having a leaving group, such as a halogen, carbonyl group, or sulfonyl

group, and an appropriate radical to yield the desired modification in the final product. See,

for example, U.S. Patent No. 5,650,386.

International Publication No. WO 00/46182 discloses a method for preparing an

alkylated salicylamide by alkylating a protected/activated salicylamide and deprotecting and

deactivating the protected/activated salicylamide. The alkylating agentmay be, for example,

ethyl 10-bromo-decanoate and ethyl 8-bromo-octanoate.

Alternate methods ofproducing alkylated salicylamides would be useful,, especially

where raw materials are expensive, yields are low, and reaction conditions are difficult.

Therefore, there is a need for simpler and less expensive methods of preparing

alkylated salicylamides.

Summary of the Invention

The present invention relates to a method ofpreparing an alkylated sahcylamide from

a protected and activated salicylamide (hereinafter referred to as a
w
protected/activated

salicylamide") via a dicarboxylated salicylamide intermediate.

The present invention includes a dicarboxylated salicylamide intermediate having the

formula

°
R O II

—O—

R

11

R1

where

R1

, R2
, R3

j and R4
are independently hydrogen; halogen; C1-C4 alkoxy, optionally

substituted with -OH or F; -OH; C1-C4 alkyl, optionally substituted with-OH orF; -COOH; -

OC(0)CH3; -SO3H; nitrile; or-NRV0
;

R5
is a protecting group;

R6
is an activating group; or
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R5
and R6

axe combined to foim a substituted or unsubstituted cyclic group, z.e., R5

andR6
form a single group that forms a heterocycle with the oxygen atom andnitrogen atom

ofthe amide moiety;

R7
is a linear or branched, C1-C20 alkylene, alkenylene, or alkynylene;

R7
is optionally substituted with C1-C4 alkyl, C1-C4 alkenyl, oxygen, nitrogen, sulfur,

halogen, -OH, C1-C4 alkoxy, aryl, heteraxyl, or vinyl;

R7
is optionally interrupted with aryl, heteroaryl, vinyl, oxygen, nitrogen, or sulfur;

R8 andRu are independently C1-C4 alkyl or C1-C4 haloalkyl; and

R9
andR10

axe independently hydrogen, C1-C4 alkyl, or oxygen.

The dicarboxylated salicylamide intermediate may be prepared by alkylating a

protected/activated salicylamide with a dicarboxylate alkylating agent In one embodiment,

the alkylated salicylamide is prepared by (a) deprotecting and deactivating the salicylamide,

and (b) optionally, hydrolyzing the deprotected and deactivated salicylamide. In another

embodiment, the alkylated salicylamide is prepared by (a) deprotecting and deactivating the

salicylamide, (b) optionally, hydrolyzing the deprotected and deactivated salicylamide; and

(c) decarboxylation the salicylamide. Steps (a) and (b)maybe performed before or afterstep

(c). Preferably, step (c) is performed after steps (a) and (b). According to one embodiment,

the deactivating and hydrolysis steps occur simultaneously and after deprotection. The

alkylated salicylamides prepared by this method are suitable for use in compositions for

delivering active agents via oral or other routes ofadministration to animals.

Many of the alkylating agents disclosed in the prior art, such as ethyl 10-bromo-

decanoate and ethyl 8-bromo-octanoate as disclosed in International Publication No. WO
00/46 1 82, are prepared from the dicarboxylate alkylating agents ofthe present invention. The

process for converting the dicarboxylate compounds to the alkylating agents oftheprior art is

often expensive and time consuming. For example, ethyl 8-bromo-octanoate isprepared from

2-(6-bromohexyl)maloriic acid diethyl ester by a multi-step process which includes an

expensive distillation step. The process of the present invention reduces the number of

synthetic steps required to prepare alkylated salicylamides and, therefore, reduces their

manufacturing cost and time.
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The present inventors have also discovered that dicarboxylic compounds having the

formula ^

and salts thereof, whereinR1

,R2
,R3

, R4
andR7

are defined as above, fecilitate the delivery of

active agents. According to a preferred embodiment, R7
is -(GEfeV* where n is 4 to 10 and

more preferably 7 to 9. According to a preferred embodiment, R1

, R2 R3
, and R4

are

independently hydrogen, halogen, or C1-C4 alkoxy. According to a preferred embodiment,

R1

,R
2
,R

3
, andR4

are independentlyhydrogen, chlorine, ormethoxy. Preferred combinations

ofR 1

, R
2
, R3

, and R4
are (H, H, H, H); (H, -OCH3> H, H); and (H, H, CI, H). The terms

"delivery agents" and "delivery agent compounds" as used herein refer to the dicarboxylic

compounds ofthe present invention and alkylated salicylamides prepared by the method of

the present invention.

One embodiment is a composition comprising at least one of the delivery agent

compounds and at least one active agent. These compositions deliver active agents to

biological systems in increased or improved bioavailability ofthe active agent compared to

administration ofthe active agent without the delivery agent compound.

Also provided are dosage unit forms comprising the compositions. The dosage

unit may be in the form ofa liquid or a solid, such as a tablet, capsule or particle,

including a powder or sachet

Another embodiment is a method for administering an active agent to an animal in

heed ofthe active agent, by administering a composition comprising at one ofthe delivery

agent compounds and the active agent to the animal. Preferred routes ofadministration

include the oral, intracolonic and pulmonary routes.

Yet another embodiment is a method oftreating a disease or for achieving a

desired physiological effect in an animal by administering the composition ofthe present

invention.
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Yet another embodiment is a method ofpreparing a composition ofthe present

invention by mixing at least one delivery agent compound and at least one active agent.

Detailed Description of the Invention

The terms "alkyl", "alkenyl", and "alkynyl" as used herein include linear and

branched alkyl, alkenyl, and alkynyl substituents, respectively.

The term "substituted" as used herein refers to compounds substituted with one or

more ofC1-C4 alkyl, C2-C4 alkenyl, and C2-C4 alkynyl.

The term "protected salicylamide* is defined herein as a salicylamide where the

hydroxy moiety ofthe salicyl group has been protected to prevent reaction ofthe hydroxy

moiety. The term "activated salicylamide* is defined herein as a salicylamide where the

nitrogen atom ofthe amide group has been activated so that the nitrogen atom is in a more

reactive condition, i.e., more prone to reaction.

Any ofthe protected/activated salicylamides in International Publication No. WO
00/46182, which is hereby incorporated by reference, may be used in the process ofthe

present invention. Suitable protected/activated salicylamides include, but are not limited

to, compounds having the formula

R4 O

where

R',R2,R3,andR4 are independently hydrogen; halogen; Ci-C4 alkoxy, optionally

substituted with -OH orF; -OH; C1-C4 alkyl, optionally substitutedwith -OHorF; -COOH; -

OC(0)GH3; -SO3H; nitrite; or -NRrk10
;

R9
andR10

are independently hydrogen, C1-C4 alkyl, or oxygen;

R5
is a protecting group;

R6
is an activating group; or
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R5
and R6

are combined to form a substituted or unsubstituted cyclic group, f.e., R5

andR6
form a single group that forms a heterocycle with the oxygen atom and nitrogen atom

ofthe amide moiety.

Preferred halogens for R1

, R2
, R3

, and R4
are chlorine, bromine, and fluorine.

Preferred alkoxy groups forR 1

, R
2
, R3

, and R4
include, but are not limited to, methoxy and

ethoxy.

The protecting and acrivating groupsmay be the same or different The protecting and

activating groups may be separate moieties (each attached to one ofthe hydroxy or amide

moieties) or a single moiety (attached to both the hydroxy and amide moieties).

Suitable protecting groups include, but are not limited to, -C(0)CH3 ; -QP)F$; •

S(0)2CH3; -S(0)2CF3; benzyl; silyl; tetrahydropyranyl; and methylenealkoxy, such as

methylenemethoxy and methyleneethoxy. Suitable activating groups include, but are not

limited to, -C(0)CH3; -C(0)CF3; -S^CHa; and -S^CFs. Preferably, R5
and R6

are

combined to form a cyclic group which protects the hydroxymoiety and activates the nitrogen

atom ofthe amide moiety. More preferably, combined R5
and R6

are -C(0)- or -S(0)2-.

Preferred protected/activated salicylamides include, but are not limited to, carsalam

and derivatives thereofhaving the formula

where R1

, R2
, R3

, and R4
are defined as above. One preferred carsalam derivative has the

formula above, where R1

, R2
, R3

, and R4
are independently hydrogen, C}-C4 alkoxy, or

halogen. Anotherpreferred carsalam derivative has the formula above, whereR1

,R2 R3
, and

R4 are independently hydrogen, methoxy, or chlorine. Yet another preferred carsalam

derivative has the formula above, whereR1

,R3
, andR4

are hydrogen andR2
is methoxy. Yet

another preferred carsalam derivative has the formula above, where R1

, R2, and R4
are

hydrogen andR3
is chlorine.



WO 01/70219

Carsalam has the formula

-7-

PCT/US01/09154

Carsalammay be preparedby methodsknown inthe art, such as those described in Shapiro et

aL,JACS$ 79:2m (1957), andD.N.Dhar,A.KL Bag, C&em.,21B:266(1982). The

aforementioned carsalam derivatives may be prepared by methods known for preparing

carsalam substituting appropriate starting materials. These carsalam derivativesmay alsobe

prepared by adding the appropriate substituents to carsalam by methods known in the art

One method ofpreparing the protected/activated salicylamide ofthepresent invention

comprises protecting thehydroxy moiety ofa salicylamide and activating the amidemoiety of

the salicylamide, such as that described in International Publication No.WO 00/46 1 82. The

protecting and activating steps may be performed in any order, but are preferably performed

simultaneously. Alternatively, the protecting step may be performed before performing the

activating step.

Suitable (unprotected and unactivated) salicylamides include, but are not limited to,

those having the formula

whereRVR2,R3,andR4 are defined as above. Representative unprotected and unactivated

salicylamides include, but are not limited to, salicylamide, 4-methoxy salicylamide, and 5-

chloro salicylamide.

The hydroxy moiety ofthe salicylamide maybe protectedbymethods known in the

art For example, thehydroxy moiety may be protectedby reacting the salicylamide with a

protecting agent, such as an activated halide. The resulting salicylamide has a protecting
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group attached to the oxygen atom of the hydroxy moiety. Examples of activated halides

include, but are not limited to, acyl halides; silyl halides, such as silyl chlorides; benzyl

halides; and methylene alkoxy halides, such as methylene methoxy halides and methylene

ethoxy halides. Preferably, the reaction with an activated halide is performed in the presence

Another example of a protecting agent is an activated ether. Examples of activated

ethers include, but are not limited to, dihydropyranyl ether. Preferably, the activated ether is

reacted with the salicylamide under acid catalysis conditions, such as with sulfuric acid, para-

toluene sulfonic acid, or camphor sulfonic acid in methylene chloride, tetrahydroforan, or

toluene.

The amide moiety ofthe salicylamidemay be activated by methods known in the art.

For example, the amide moiety may be activated by reacting the salicylamide with an

activating agent, such as an acyl halide, acyl anhydride, sulfonyl halide, or sulfonyl anhydride.

The resulting salicylamide has an activating group attached to the nitrogen atom ofthe amide

moiety. Suitable acyl halides include, but are not limited to, those described above for

protecting the hydroxymoiety ofthe salicylamide. Preferably, the activating agent is reacted

with the salicylamide in the presence ofabase, such as potassium carbonate, triethylamine, or

pyridine.

In the preparation of carsalam and the aforementioned derivatives thereof the

protecting and activating steps are typicallyperformed simultaneouslyand the protecting and

activating groups are a single group attached to both the hydroxy and amide moieties. One

method ofpreparing carsalam and the derivatives thereofis by reacting the corresponding

(unprotected and unactivated) salicylamide with an alkyl chloroformate, such as ethyl

chlorofonnate; a phenyl chloroformate; or an imidazole alkoxy carbonyl.

The protected/activated salicylamide is alkylated with a dicarboxylate alkylating agent

to form the dicarboxylated salicylamide. Suitable dicarboxylate alkylating agents include, but

are not limited to, those having the formula

ofa base, such as potassium carbonate, triethylamine, or pyridine.

Alleviation

o
II

C—O—R'8

X—

R

—O—

R

11

II

o
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where

R7
is a linear or branched, Q-C20 alkylene, alkenylene, or alkynylene;

R7
is optionally substituted with C1-C4 alkyl, C1-G4 alkenyl, oxygen, nitrogen, sulfur,

halogen, -OH, C1-C4 alkoxy, aryJ, heteraiyl, or vinyl;

. R is optionally interrupted wife aiyl, heteroaryl, vinyl, oxygen, nitrogen, or sulfur;

R8
andRu are independently C1-C4 alkyl or C1-C4 haloalkyl; and

X is a suitable leaving group.

Suitable leaving groups include, but are not limited to, halogens and alcohols. Twopreferred

leaving groups axe chlorine and bromine. Preferably, R8
andR11

are independently C1-C4

alkyl. Preferably, R8
and R11

are fee same. R7
is preferably C4-C12 alkylene and more

preferably C7-C9 alkylene.

A preferred dicarboxylate alkylating agent has the formula

Preferably, n ranges from 3 to 10, more preferably from 4 to 8, andmost preferably from 6 to

8. Non-limiting examples of dicarboxylate alkylating agents include 2-(6-hromohexyl>-

malonic aciddiethyl esterand2-(8-bromooctyl)malonic acid diethyl ester,which are available

from Allied Signal, Inc. ofMorristown, NJ.

In a more preferred embodiment, R1

, R2
, R3

, and R4 of fee protected/activated

salicylamide are hydrogen andn offee dicarboxylate alkylating agent is 6 or 8. Accordingto

another preferred embodiment, R1

, R2, and R4
of fee protected/activated salicylamide are

hydrogen,R3
is chlorine, andn offee dicarboxylate alkylating agent is 2 or 6. According to

x—(CH2)n—c:

II

o

where

R12
and R13

are independently C1-G4 alkyl;

X is a suitable leaving group; and

n is an integer from 2 to 12.
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yet anotherpreferred embodiment,R1

,R3
, andR4

ofthe protected/activated salicylamide are

hydrogen, R2
is methoxy, and n ofthe dicarboxylate alkylating agent is 6.

Many of the alkylating agents disclosed in the prior art, such as ethyl 10-bromo-

decanoate and ethyl 8-bromo-octanoate as disclosed in international Publication No. WO
00/46182, are prepared from the dicaiboxylate alkylating agents ofthepresent invention. The

process for converting the dicarboxylate compounds to the alkylating agents ofthe prior art is

often expensive and time consuming. Fox example, ethyl 8-bromo-octanoate isprepared from

2-(6-bromohexyl)malonic acid diethyl ester by a multi-step process which includes an

expensive distillation step. The process of the present invention reduces the number of

synthetic steps required to prepare alkylated salicylamides and, therefore, reduces their

manufacturing cost and time.

The reaction between the dicarboxylate alkylating agent and the protected/activated

salicylamide is preferably carried out in the presence of a slight molar excess of

protected/activated salicylamide relative to dicarboxylate alkylating agent Generally, the

molar ratio ofprotected/activated salicylamide to dicarboxylate alkylating agentranges from

about 1:1 to about 1 :0.5, preferably from about 1:0.99 to about 1:0.8, and most preferably

about 1:0.95.

The alkylating reaction is preferablyperformed in the presence ofa suitable base, such

as pyridine, picoline, tetramethylguanidine, triethylamine, diisopropyletbylamine, sodium or

potassium bicarbonate, sodium or potassium carbonate, or any combination of any of the

foregoing. According to a preferred embodiment, the base is sodium carbonate. Generally,

the reaction is performed in the presence of a slight molar excess of base relative to the

protected/activated salicylamide.

The reaction may be carried out in solvents including, but not limited to,

dimethylacetamide (DMAC); dimethylformamide (DMF); ketones, such as acetone,

memylethylketone, andmethylisobutylketone; and any combination ofany ofthe foregoing.

Preferably, the solvent is non-aqueous.

The alkylating reaction is generally performed at a temperature offrom about 40 to

about 80° C. The reaction is preferablyperformed at a temperature offrom about60 to about

80° Candmostpreferably atabout70° C. The reaction is typicallyperformed at atmospheric

pressure to full vacuum and preferably from about 22 to about 24^ Hg ofvacuum.
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The reaction mixture prior and during the reaction preferably contains less than 5%,

more preferably less than 3%, and most preferably less than 1% by weight ofwater, based

upon 100% total weight ofreaction mixture.

The reaction is generally performed for a time sufficient to ensure the complete

reaction of the alkylating agent. The reaction durationmay vary depending on the starting

materials. Generally, the reaction is allowed to run for a time sufficient so that at least about

90% and preferably at least about 99% of the limiting reagent, the dicarboxylate

alkylating agent, has been consumed, but is stopped before significant side reaction product

buildup. This reduces or eliminates theneed forpurification ofthe final product Preferably,

the reaction isperformed for from about 2 to about 18 hours, more preferably from about 3 to

about 5 hours, and most preferably about 4 hours.

Carsalam and carsalam derivatives are preferably alkylated in the presence ofa slight

molar excess ofbase. A preferred base for such an alkylation reaction is sodium carbonate.

A molar excess ofsodium carbonate relative to carsalam or carsalam derivative is generally

used. More preferably, the carsalam or the carsalam derivative is alkylated by sequentially

adding sodium carbonate to a solvent, such as those described above (e.g. DMAC); adding

carsalam or the carsalam derivative to the solution; and adding a dicarboxylate alkylating

agent to the solution. The alkylating agent is preferably added to the solution immediately

following the addition ofcarsalam orcarsalam derivative and more preferably within about 10

seconds after the completion ofthe carsalam or carsalam derivative addition. When thebase,

in this case sodium carbonate, is reacted with the carsalam or carsalam derivative, carsalam-

sodium or carsalam derivative-sodium and sodium bicarbonate are formed. While carsalam

has a solubility ofabout30% inDMAC, carsalam-sodhnn onlyhas a solubilityofabout6% in

DMAC. Sodium bicarbonate can react with the carsalam or carsalam derivative resulting in

the formation of carbonic acid, which may further react to form water. Generally, water

significantly reduces the efficacy ofthe alkylating agent In order to minimize the reaction of

sodium bicarbonate with the carsalam or carsalam derivative, the carsalam or carsalam

derivative is preferably reacted with amolar excess ofsodium carbonate, the water content

ofthe reaction mixture may also be reduced by performing the reaction in a low pressure

atmosphere (e*g. a vacuum).

According to another embodiment, the carsalam-sodium or carsalam derivative-

sodium is isolated prior to being reacted with the alkylating agent in order to reduce water

content
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The dicarboxylate salicylamide intermediate has the formula

PCT/US01/09154

where

R

1

, R2
,R3

, R4
, R

5
, R6

,R7
, R8 andR11

are defined as above. Non-limiting examples of

dicarboxylate .salicylamide intermediates ofthe present invention are

O



WO 01/70219 PCTAJS01/09154

-13-

o

CI

o

^(CH2)6 CH
O—

R

O—

R

15

14

G

whereY is -C(0)- or

R14
andR15

are independently CrC4 alkyl; and

R!
16andR17

are independently hydrogen, C1-C4 alkyl,C2-C4 alkenyl, orCrQ alkynyL

According to one embodiment,Y is -CHr-. According to anotherembodiment,Y is -

C(0>. R14
andR15

are preferably methyl or ethyl.

The dicarboxylate salicylamide intermediate is then (a) deprotected and deactivatied,

(b) optionally, hydrolyzed, and (c) optionally, decarboxylated to yield the alkylated

salicylamide. Steps (a) and (b)maybe performed before or after step (c). Preferably, step (c)

is performed after steps (a) and (b). Typically, this process entails the removal of the

protecting and activating groups and, optionally, one ofthe carboxylate moieties. Optionally,

the carboxylate moiety or moieties ofthe alkylated salicylamidemay be hydrolyzed to form a

carboxylic acid moiety or carboxylic acid moieties or carboxylate salt The protecting and

activating groups and one of the carboxylate groups may be removed and the remaining

carboxylate groupmay be hydrolyzedby acidic, basic and/or neutral hydrolysis as known in

the art Neutral hydrolysis may be performed, for example, with super-heated water at a

temperature offrom about 100 to about 250° C.

Deprotection

The salicylamidemaybe deprotectedby anymethodknown inthe art, such as acidic,

basic, orneutral hydrolysis. Deprotection is preferablyperformedby basic hydrolysis. Basic

hydrolysis may be performed, for example, with aqueous sodium carbonate or aqueous

sodium hydroxide. According to one embodiment, basic hydrolysis is performed with

aqueous sodium hydroxide at a temperature offrom about 78 to about 98° C.
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Another method of deprotecting is by acidic hydrolysis. Acidic hydrolysis may be

performed, for example, with aqueous hydrochloric acid or aqueous trifluoroacetic acid. For

example, acidic hydrolysismaybeperformed with aqueous hydrochloric acid in acetone at a

temperature of from about 25 to about 65° C. According to one embodiment, acidic

hydrolysis is performed at a pH of about 3.5 to 4.5 and preferably at about 4. The acidic

hydrolysis process may also deactivate the salicylamide.

Deactivation

The activating group maybe removed by any method known in the art When acidic

or basic hydrolysis is performed to deprotect the salicylamide, the activating group may be

removedby neutralization. Forexample, when deprotection isperformedbybasic hydrolysis,

the salicylamidemaybe deactivatedby adding an aqueous acid, such as hydrochloric acid or

aqueous trifluoroacetic acid. When deprotection is performed by acidic hydrolysis, the

salicylamide may be deactivated by adding an aqueous basic.

Hydrolysis

Optionally, the alkylated salicylamidemay be furtherreacted to modifythe end group

,ofthe alkylating moiety, f.e., R8
orRn, as well as the oxygen group attached to the phenyl

ring. For example, the end group -CN or -C(0)0-CHrCH3 may be modified to -COOH or a

salt thereof. This may be accomplished by methods known in the art, such as neutralization

and acidic, basic, and neutral hydrolysis. Generally, hydrolysis of the salicylamide is

performed by neutralizing the deprotected and deactivated salicylamide. When the

salicylamide is deprotected by basic hydrolysis, the free acid of the salicylamide is, for

example, recovered by neutralization with an aqueous acid, such as hydrochloric acid.

Decarboxylation

Ifa monocarboxylic salicylamide is desired, the prepared alkylated salicylamidemay

be decarboxylatecL The decarboxylation step is performed either befdre or after the

deprotecting and deactivating steps and optional hydrolysis step. Preferably, decarboxylation

is performed after the deprotecting and deactivating steps and optional hydrolysis step.

The decarboxylation stepremoves one ofthe carboxylatemoieties fromthe alkylated

salicylamide (te. one ofthe two carboxyl groups at the end ofthechainR7). Decarboxylation

can be performed by any method known in the art, such as acidic hydrolysis as discussed
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above. In order to control foaming due to the release ofcarbon dioxide, the reaction may be

performed in the presence ofacetone.

Decarboxylation can also be performedby heating the alkylated salicylamide ina high

boiling point organic solvent, such as xylenes, toluene, heptane, dimethyl acetamide (DMA or

DMAC), dimethyl formamide (DMF% methyl sulfoxide, isoparaffins (eg. isopar-G, isopar-H,

isopar-L, and isopar-K available from Exxon Chemicals of Houston, TX), and any

combination ofany ofthe foregoing. The organic solventpreferably has a boilingpoint ofat

least 110° C and more preferably of at least 140° C. The decarboxylation reaction is

preferably performed at a temperature ranging from about 140 to about 200° C and more

preferably ranging from about 140 to about 160° C. The temperature atwhich the reaction is

performed shouldbe sufficient to remove one ofthe carboxylate groups atthe end ofthe chain

R7
.

Preferably, any water inthe reactionmixture is removed prior to heating. Watermay

be removed from a reaction mixture containing the free acid ofthe alkylated salicylamide

(which is formed ifthe alkylated salicylamide is hydrolyzed as described in the "Hydrolysis 1'

section above) as follows. The alkylated salicylamide is mixed with an organic solvent in

which it is soluble, such as xylenes. The aqueous layer is then extracted, which in this case is

the lower layer, leavingthe alkylated salicylamide inxylenes. The reactionmixturemay then

be heated to decarboxylate the alkylated salicylamide.

The reactionmixture priorand during the decarboxylationreaction preferably contains

less than 5%, more preferably less than 3%, and most preferably less than 1% by weight of

water, based upon 100% total weight ofreaction mixture.

The decarboxylation step may also be performed neat (f.a without a solvent) by

heating the deprotected, deactivated, and jOptionally, hydrolyzed alkylated salicylamide to a

temperature ranging from about 140 to about 200° C.

The deprotecting, deactivating, hydrolyzing, and decaiboxylating steps may be

performed at a temperature offrom about 20 to about 200° C.

Suitable solvents forthe protected/activated alkylated salicylamide inthe deprotecting,

deactivating, decarboxylating, and hydrolyzing step include, but are not limited to, organic

solvents, such as ethanoL, dimethylacetamide (DMAC), dimethylformanride (DMF), ketones

(eg. acetone, methylethylketone, and methylisobutylketone), and any combination ofanyof

the foregoing.
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When the protected/activated salicylamide is carsalam or a derivative thereof the

alkylated salicylamide may be deprotected by hydrolysis, such as basic hydrolysis. This

causes the bonds between the carbonyl group and the adjacent oxygen atoms to cleave,

thereby deprotecting the hydroxyl moiety. Hydrolysis may be carried out under conditions

known in the art

After hydrolysis of the carsalam or carsalam derivative, the activated salicylamide

may be deactivated by methods known in the art For example, hydrochloric acid may be

added to the activated alkylated salicylamide until the pH of the reaction mixture is from

- about 3 .5 to about 4-5 or until the pH is less than about 4. This causes the bond between the

carbonyl moiety and the nitrogen atom ofthe amide moiety ofthe salicylamide to cleave and

release caibon dioxide. The hydrochloric acid may also remove one of the carboxylate

moieties and hydrolyze the remaining carboxylate moiety.

Alternatively, afterhydrochloric acid is added to deactivate the alkylated salicylamide,

the alkylated salicylamide can be decarboxylatedby heating it in xylenes or otherhighboiling

point organic solvent, such as those discussed above, to reflux or near reflux. For example,

when xylene is used as the solvent, the mixture is preferably heated to a temperature ranging

from about 105 to about 140° C.

Salts ofthe alkylated salicylamide may be formed by any method known in the art.

For example, the acid form of the alkylated salicylamide, /.e., where the alkylated

salicylamide has a -COOH moiety, may be converted into the corresponding sodium salt by

reacting it with sodium hydroxide. Suitable salts include, but are not limited to, organic and

inorganic salts, for example alkali-metal salts, such as sodium, potassium and lithium;

alkaline-earth metal salts, such as magnesium, calcium or barium; ammonium salts; basic

amino acids, such as lysine or arginine; and organic amines, such as dimethylamine or

pyridine. Sodium salts include, but are not limited to, mono-, di-, and other muM-valent

sodium salts. A preferred salt is the disodium salt The salts may also be solvates, including

ethanol solvates, and hydrates. The term "solvate" as used herein includes, but is not limited

to, a molecular or ionic complex ofmolecules or ions ofa solvent, such as ethanol, with ions

or molecules ofthe compounds ofthe present invention.
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The present method may be used to prepare alkylated salicylamides having the

formula

R1

,R2
,R3

, R4
, and R7

are defined as above; and

R18
andR19

are independently hydrogen, carboxyl or a saltthereof, carix>xylate, nitrile,

halogen, ester, amine or salt thereof, alcohol, or thiol and at least one ofR18
and R19

is not

hydrogen. According to a preferred embodiment, R19
is hydrogen. Non-limiting examples of

such compounds include ^-(8-[2-hydroxybenzoyl]-amino)caprylic acid, #-(9-[2-

hydroxybenzoyI]-amino)nonanoic acid, N-( 10-[2-hydroxybenzoyl]amino)decanoic acid,#-(5-

chlorosalicyloyl)-8-aniinocaprylic acid, iV^^methoxysalicyloyl^S-amiriocaprylic acid, and

salts, solvates, and hydrates thereof

The alkylated salicylamides of the present invention may be purified by

recrystallization or fractionation on one or more chromatographic supports. Fractionation

may be performed on suitable chromatographic supports, such as silica gel or alumina, using

solvent mixtures such as acetic acid/butanol/water as the mobile phase; reverse phase column

supports using trifluoroacetic acid/acetonitrile mixtures as the mobile phase; and ion exchange

chromatography using water as the mobile phase. The alkylated salicylamidesmay also be

purified to remove impurities, such as inorganic salts, by extraction with a lower alcohol, such

as methanol, butanol, or isopropanol.

The method ofthe present invention uses readily available and inexpensive starting

materials and provides a cost-effective method for preparing and isolating alkylated

salicylamides. The method is simple to perform and is amenable to industrial scale-up for

commercial production.

1R
where
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Active Agent Delivery Systems

Dicarboxylate Delivery Agent Compounds

The dicarboxylate delivery agent compounds ofthe present invention include the free

acids ofthe dicarboxylated salicylamide intermediates ofthe present invention (f.e. whenR8

andRn are hydrogen) and salts thereof. Suitable salts include, but are not limited to, organic

and inorganic salts, for example alkali-metal salts, such as sodium, potassium and lithium;

alkaline-earth metal salts, such as magnesium, calcium or barium; ammonium salts; basic

amino acids, such as lysine or arginine; and organic amines, such as dimethylamine or

pyridine. Preferably, the salts are sodium salts. The salts may be mono- or multi-valent salts,

such as monosodmm salts, di-sodium salts, and trisodium salts. Hie salts may also be

solvates, including ethanol solvates, and hydrates.

The delivery agent compounds may be in the form ofthe free amine or salts thereof.

Suitable salts include, but are not limited to, organic and inorganic salts, for example

hydrochloride salts, acetate or citrate.

Salts ofthe delivery agent compounds ofthe present invention may be prepared by

methods known in the art For example, sodium salts may be prepared by dissolving the

delivery agent compound in ethanol and adding aqueous sodium hydroxide. In addition, poly

amino acids and peptides comprising one or more of these compounds may be used. An
amino acid is any carboxylic acid having at least one free amine group and includes naturally

occurring and synthetic amino acids. Poly amino acids are either peptides (which are two or

more amino acidsjoined by a peptide bond) or are two or more amino acids linked by abond

formed by other groups which can be linked by, e.g., an ester or an anhydride linkage.

Peptides can vary in length from dipeptides with two amino acids to polypeptides with several

hundred amino acids. One or more of the amino acids or peptide units may be acylated or

sulfonated.

Active Agents

Active agents suitable for use in the present invention include biologically active

agents and chemically activeagents, including, but not limited to, pesticides, pharmacological

agents, and therapeutic agents.

For example, biologically or chemically active agents suitable for use in the present

invention include, but are not limited to, proteins; polypeptides; peptides; hormones;

polysaccharides, and particularly mixtures ofmuco-polysaccharides; carbohydrates; lipids;
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small polar organic molecules (f. e. polar organic molecules having amolecular weight of500

daltons or less); other organic compounds; and particularly compounds which by themselves

do not pass (or which pass only a fraction of the administered dose) through the gastro-

intestinal mucosa and/or are susceptible to chemical cleavage by acids and enzymes in the

gastro-intestinal tract; or any combination thereof.

Further examples include, but are not limited to, the following, including synthetic,

natural or recombinant sourcesthereof: growth hormones, includinghuman growth hormones

(hGH), recombinanthuman growth hormones (rhGH), bovine growth hormones, and porcine

growth hormones; growth hormone releasing hormones; growth hormone releasing factor,

interferons, including a, 0 and y; interleukin-1; interleukin-2; insulin, including porcine,

bovine, human, and human recombinant, optionally having counter ions including zinc,

sodium, calcium and ammonium; insulin-like growth factor, including IGF-1; heparin,

including unfractionated heparin, heparinoids, dermatans, chondroitins, low molecularweight

heparin, very low molecular weight heparin and ultra low molecular weight heparin;

calcitonin, including salmon, eel, porcine and human; erythropoietin; atrial naturetic factor;

antigens; monoclonal antibodies; somatostatin; protease inhibitors; adrenocorticotropic

gonadotropin releasinghormone; oxytocin; leutinizing-hormone-releasing-hormone; follicle

stimulating hormone; glucocerebrosidase; thrombopoietin; filgrastim; prostaglandins;

cyclosporin; vasopressin; cromolyn sodium (sodium or disodium chromoglycate);

vancomycin; desferoxamine (DFO); bisphosphonates, including alendronate, tiludronate,

etidronate, clodronate, pamidronate, olpadronate, and incadronate; parathyroid hormone

(PTH), including its fragments; antimicrobials, including antibiotics, anti-bacterials and anti-

fungal agents; vitamins; analogs, fragments, mimetics orpolyethylene glycol (PEG>modified

derivatives of these compounds; or any combination thereof. Non-limiting examples of

antibiotics include gram-positive acting, bacteriocidal, lipopeptidal and cyclic peptidal

antibiotics, such as daptomycin and analogs thereof A preferred active agent is calcitonin

and more preferably salmon calcitonin.

The composition of the present invention comprises one or more delivery agent

compounds ofthe present invention, and one ormore active agents. In one embodiment, one

ormore ofthe delivery agent compounds, or salts ofthese compounds, orpolyamino acids or

peptides ofwhich these compounds or salts form one or more ofthe units thereof may be



WO 01/7021* PCT/US01/09154

-20-

used as a delivery agent by mixing with the active agent prior to administration to form an

administration composition.

The administration compositionsmay be in the form ofa liquid. The solutionmedium

may be water (for example, for salmon calcitonin, parathyroid hormone, and erythropoietin),

25% aqueous propylene glycol (for example, forheparin) and phosphate buffer (forexample,

for rhGH). Other dosing vehicles include polyethylene glycol. Dosing solutions may be

prepared by mixing a solution ofthe delivery agent compound with a solution ofthe active

agent,just prior to administration. Alternately, a solution ofthe delivery agentcompound (or

active agent) may be mixed with the solid form of the active agent (or delivery agent

compound). The delivery agent compound and the active agent may also be mixed as dry

powders. Hie delivery agent compound and the active agent can also be admixed during the

manufacturing process.

The dosing solutionsmay optionally contain additives such as phosphate buffer salts,

citric acid, glycols, or other dispersing agents. Stabilizing additivesmaybe incorporated into

the solution, preferably at a concentration ranging between about 0. 1 and 20% (w/v).

The administration compositions may alternately be in the form ofa solid, such as a

tablet, capsule or particle, such as a powder or sachet Solid dosage forms may be prepared

by mixing the solid form of the compound with the solid form of the active agent.

Alternately, a solid may be obtained from a solution of compound and active agent by

methods known in the art, such as freeze-drying (lyophilization), precipitation, crystallization

and solid dispersion.

The administration compositions of the present invention may also include one or

more enzyme inhibitors. Such enzyme inhibitors include, but are not limited to, compounds

such as actinonin or epiactinonin and derivatives thereof. Other enzyme inhibitors include,

but are not limited to, aprotinin (Trasylol) and Bowman-Birk inhibitor.

The amount of active agent used in an administration composition of the present

invention is an amount effective to accomplish the purpose ofthe particular active agent for

the target indication. The amount of agtive agent in the compositions typically is a

pharmacologically, biologically, therapeutically, or chemically effective amount However,

the amount can be less than that amountwhen the composition is used in a dosage unit form

because the dosage unitformmay contain a pluralityofdeliveryagentcompound/active agent

compositions or may contain a divided pharmacologically, biologically, therapeutically, or
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chemically effective amount The total effective amount can then be administered in

cumulative units containing, in total, an effective amount ofthe active agent

The total amount ofactive agent to be used can be determined by methods known to

those skilled in the art However, because the compositions of the invention may deliver

active agents more efficiently than compositions containing the active agent alone, lower

amounts ofbiologically or chemically active agents than those used in priordosage unit forms

or delivery systems can be administered to the subject, while still achieving the same blood

levels and/or therapeutic effects.

The presently disclosed delivery agent compounds facilitate the delivery of

biologically and chemically active agents, particularly in oral, intranasal, sublingual,

intraduodenal, subcutaneous, buccal, intracolonic, rectal, vaginal, mucosal, pulmonary,

transdermal, intradermal, parenteral, intravenous, intramuscularand ocular systems, as well as

traversing the blood-brain barrier.

Dosage unit forms can also include any one or combination of excipients, diluents,

disintegrants, lubricants, plasticizers, colorants, flavorants, taste-masking agents, sugars,

sweeteners, salts, and dosing vehicles, including, but not limited to, water, 1,2-propane diol,

ethanol, olive oil, and any combination thereof.

The delivery agent compounds and compositions ofthe subject invention are useful

for administering biologically or chemically active agents to any animals, including but not

limited to birds such as chickens; mammals, such as rodents, cows, pigs, dogs, cats, primates,

and particularly humans; and insects.

The system is particularly advantageous for delivering chemically or biologically

active agents that would otherwise be destroyed or rendered less effective by conditions

encountered before the active agent reaches its target zone (i.e. the area in which the active

agent of the delivery composition is to be released) and within the body ofthe animal to

which they are administered. Particularly, the compounds and compositions ofthe present

invention are useful in orally administering active agents, especially those that are not

ordinarily orally deliverable, or those for which improved delivery is desired.

The compositions comprising the delivery agent compounds and active agents have

utility in the delivery ofactive agents to biological systems and in an increased or improved

bioavailability ofthe active agent compared to administration ofthe active agent withoutthe

deliveiy agent Delivery can be improved by delivering more active agent over a period of

time, or in delivering active agent in a particular time period (such as to effect quicker or
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delayed delivery), or in delivering the active agent at a specific time, or over a period oftime

(such as sustained delivery).

Another embodiment of the present invention is a method for the treatment or

prevention ofa disease or for achieving a desired physiological effect, such as those listed in

the table below, in an animal by administering the composition of the present invention.

Specific indications for active agents can be found in the Physicians* Desk Reference (54*

Ed., 2000, Medical Economics Company, Inc., Montvale, NJ), which is herein incorporated

by reference. The active agents in the table below include theiranalogs, fragments, mimetics,

and polyethylene glycol-modified derivatives.

Active Agent Disease and Physiological Effect

Growth hormones Growth disorders

Interferons, including a, p and y. Viral infection, including chronic cancer

and multiple sclerosis

Interleukin-1 ; interleukin-2. Viral infection; cancer

Insulin; Insulin-like growth factor IGF-1. Diabetes

Heparin Thrombosis; prevention ofblood

coagulation

Calcitonin. Osteoporosis; diseases ofthe bone

Erythropoietin Anemia

Atrial naturetic factor Vasodilation

Antigens Infection

Monoclonal antibodies To prevent graft rejection; cancer

Somatostatin Bleeding ulcer; erosive gastritis

Protease inhibitors AIDS

Adrenocorticotropin High cholesterol (to lower cholesterol)

Gonadotropin releasing hormone Ovulatory disfunction (to stimulate

ovulation)

Oxytocin Labor disfunction (to stimulate

contractions)

Leutinizing-hormone-releasing-hormone;

follicle stimulating hormone

Regulate reproductive function
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Active Agent Disease and Ptrvsiolotncal EfTert

Glucocerebrosidase Gaucher disease fto metaboliTB ImnnrntpfrA

Thrombopoietin Thrombocytopenia

Filgrastim Reduce infection in chemotherapy patients

Prostaglandins Hypertension

Cyclosporin Transplant rejection

Vasopressin Bed-wetting* antidiiirptir

Cromolyn sodium; Vancomycin Asthma; allergies

Desferoxamine (DFO) Trnn ovftrlnarl

Parathyroid hormone (PTH), including its

fragments.

vOAO, i/U>vUovo UJ. LUC L/UIiC

Antimicrobials Infection including gram-positive bacterial

infection

Vitamins Vitamin deficiencies

Bisphosphonates Osteoporosis; Paget's disease;

Inhibits osteoclasts

For example, one embodiment of the present invention is a method for treating a

patient suffering from or susceptible to diabetes by administering insulin and at least one of

the delivery agent compounds ofthe present invention.

Following administration, the active agent present in the composition or dosage unit

form is taken up into the circulation. The bioavailability ofthe agent is readily assessed by

measuring a known pharmacological activity in blood, e.g., an increase in blood clottingtime

caused by heparin, or a decrease in circulating calcium levels caused by calcitonin.

Alternately, the circulating levels ofthe active agent itselfcan be measured directly.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The invention will now be illustrated in the following non-limiting examples which

are illustrative ofthe invention but are not intended to limit the scope ofthe invention. All

percentages are by weigjit unless otherwise indicated.



WO 01/70219 PCT/US01/09154

-24-

Example 1

Preparation ofi^-f2-hvdroxvbenzovlV10-amiDoVdecanoic acid

20 g (0,123 mole) carsalam (available from Sigma-Aldrich ofShiboygan Falls, WI),

43.16g (0.123 mole) 2-(8-bromooctyl)malonic acid diethyl ester (available from Allied

Signal, Inc. of Morristown, NJ), 15.52g (0.137 mole) sodium carbonate (available from

Sigma-Aldrich of St. Louis, MO) and lOOmL dimethylacetamide (DMA) (available from

Sigma-Aldrich) were heated to about 75° C for about 5 hours. The solids were filtered offand

the filtrate was stirred in 2N sodium hydroxide at 45° G for a total ofabout 9 hours to form

(2-hydroxybenzpyl)-10-amino)-decanoic acid. Formation ofthe decanoic acid was evident

It was then heated to about 100° C to determine if the decanoic acid was indeed forming.

HPLC ofthe reaction showed the 9.09 peak transforms to 8.79, 7.23, 5.78 min. LastHPLC
showed 49.6 area % of peak 5.78 min, indicating formation of about 50% (w/w) of the

decanoic acid.

In a separate reaction, the same reagents described above were heated to about 100°C
for about 2 hours. The solids were filtered offand washed with ethanol. Waterwas added to

the filtrate and theDMA was removed in vacuo. The aqueous layer was extracted with ethyl

acetate (3x 150mL), combined and concentrated in vacuo. The resulting oil was stirred in2N

sodium hydroxide at 45° C for about 4 hours.

HPLC was performed by dissolving approximately 1 mg of the product per mL of

50% aqueous acetonitrile solution. The injection size was 20mL TheHPLC parameters were

as follows:

Column: Higgins Kromasil 100 C18 Particle Size: 5 jim

Column Length: 5 cm Column Diameter 4.6 mm
Mobile Phase A: water, acetonitrile, acetic acid (950:50: 1)

Mobile Phase B: water, acetonitrile, acetic acid (50:950:1)

Gradient: 0 to 100% mobile phase B, 10 minutes Flow Rate: 3 mL per minute

BackPressure: 1 100 psi Column Tempdrature: ambient

Detector: UV 220 nm

HPLC ofthe reaction showed the 8.9 peak transformsto 8.6, 7.0, 5.7min. Final

HPLC showed 35% area% of5.7 peak.
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Example 2

Preparation ofjV^8-r2-hvdrDxvben20vl]amino')caT)rv]ic acid

i\T^8-[2-hydrai9toer^ acidwaspreparedby theprocedure described

in Example 1 with the appropriate starting materials.

A flow chart ofthis procedure is shown below.
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Example 3

Preparation ofjy-f2-hvdroxvbenzoYlVlO-aminoVdecanoic acid

55 .6 g (0. 123 mole) carsalam (available fromNipa Laboratories ofWilmington, DE),

116.7 g (0.123 mole) diethyl 8-bromooctylmalonate (available from Allied Signal, Inc. of

Morristown, NJ), and 400 mL dimethylacetamide (DMA.) (available from Sigma-Aldrich)

were heated to about 75° C. 3926 g (0.137 mole) sodium carbonate (available from LT.

Baker of Phillipsburg, NJ) was added in 5 portions over 40 minutes and the reaction was

heated for an additional 4 hours. The solids were filtered offat 50° C and the filtrate diluted

with 477.5 mL ofdeionized water over 45 minutes. The mixture was cooled to 20.5° C and

the resulting solids were filtered off, washed with additional water and dried fn vacuo at 48°

C.

This sample was combined with other samples prepared by the procedure above for

the following step. 323.9 g of the diethyl ester was stirred with 299 g 50% (wAv) sodium

hydroxide (available from J.T. Baker) and 650 mL of deionized water. The mixture was

heated to 82.5 ° C over 9 hours and monitored byHPLC. This hydrolysis solutionwas slowly

added to a mixture of368.9 g concentrated hydrochloric acid (available form J.T. Baker) and

1L deionized water. The mixture was cooled to 25° C and the resulting solids were filtered

offand air-dried.

90.0 g of the diacid produced above and 500 mL xylenes (available from Sigma-

Aldrich) were heated to reflux for 18 hours. Any residual waterwas removed by distillation

before reflux was reached. At 107.5° C, gas evolution was evident. Hie reaction was

monitored by the collection ofcarbon dioxide in a sodium hydroxide trap. The solution was

cooled to room temperature and the resulting crystals were collected by filtration. The

structure ofthe final compound was confirmed by *HNMR.

Analytical:

A sample forHPLC analysis was prepared by dissolving approximately 1 mg ofthe

sample permL of60% (w/w) aqueous acetonitrile. The injection sizewas 20 pL. A retention

time of20.75 minutes was observed under the following conditions.

Column: Higgins CLIPEUS Phenyl : Particle Size: 5ym

Column Length: 15 cm Column Diameter: 4.6mm
Mobile Phase A: methanol, water, acetic acid (350:650:5)
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Mobile Phase B: methanol, water, acetic acid (950:50:5)

Flow Rate: 0.7 mL per minute Column Temperature: ambient

Detector: UV 244 nm

Program: The HPLC program began with 100% mobile phase A for a wash out period of

8 minutes then the sample was injected. At the same time the sample was injected, a linear

gradient began which changed to 100% mobile phase B over a 30 minute period. 100%

mobile phase B was maintained for 5 minutes, then a linear gradient was used to go back to

100% mobile phase A in 2 minutes. The 8 minute wash out cycle was repeated before the

next sample was injected.

JHNMR Analysis: (^DMSO), 300mHz: 5 12.40, s, 1H (COOH); 8 8.8, t, 1H (NH); 5

7.85, dd, 1H (H ortho to hydroxy); 8 7.4, dt, IH, (B para to amide); 5 6.9, t, 1H, (H para to

hydroxy); 83.25, q, 2H(CH2 adjacent toNH); 8220, t,2H(CH2 adjacent to COOH);8 1.51,

m, 4H (aliphatic CH2 beta to NH and CH2 beta to COOH); 8 129, m, 10H (remaining

aliphatic CH2).

A flow chart ofthis procedure is shown below.
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^-(CH2)8CH(COOC2H5)2 „

*nAn
1)6NaOH r^^NHHCH^tHtCOOH)^ 2^^^

° 2)5HcT Us-ik +5NaCI

78-98°C OH +C°2
+ HzO

^ DecarhnvylaH»n
~ O

f?~^f ^NH-(CH2)8CH(COOH)2 xylenes r^^^NH-CCHa^OOH
^OH 105-140°C

, Sodium Salt

+eo2

oh

Q^V^NH"<CM2)9COOH Jl
1 +NaOH 1 ) EtOH/H2Q j^^|r^NH-<CH2)9COONa
'OH 2) Heptane +H20

25-350C OH
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A1I patents, patent applications, literature publications, and test methods cited herein

are hereby incorporated by reference.

Many variations ofthepresentinvention will suggest themselves to those skilled in the

art in light of the above detailed disclosure. All such modifications are within the full

intended scope ofthe appended claims.
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1 LA method ofpreparing a dicarboxylated salicylamide from a protected/activated

2 salicylamide, the method comprising the step of (a) alkylating the protected/activated

3 salicylamide with a dicarboxylate alkylating agent to form the dicarboxylated

4 salicylamide.

1 2. A method ofpreparing an alkylated salicylamide from a protected/activated

2 salicylamide, the method comprises the steps of (a) alkylating the protected/activated

3 salicylamide with a dicarboxylate alkylating agent to form a dicarboxylated salicylamide,

4 and (b) (i) deprotecting, (ii) deactivating, and (iii) decarboxylating the dicarboxylated

5 salicylamide to form the alkylated salicylamide.

1 3. The method of claim 2, wherein the protected/activated salicylamide has the

2 formula

R4 O

10 wherein

1 1 R1

, R2
, R3

, and R4
are independently hydrogen; halogen; C1-C4 alkoxy, optionally

12 substitutedwith-OH orF; -OH; C1-C4 alkyl, optionally substituted with-OH orF; -COOH; -

13 OC(0)CH3; -SO3H; nitrile; or -NR*R10
;

14 R9 andR10
are independently hydrogen, C1-C4 alkyl^ or oxygen;

15 R5
is a protecting group;

16 R6
is an activating group; or

17 R5 andR6 are combined to form a substituted or unsubstituted cyclic group.
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I 4. The method of claim 3, wherein the protected/activated salicylamide has the

2 formula

3

4

5

6

7

8

9

10

1

2

3

4

5

6

7

5. Themethod ofclaim 2, wherein the dicarboxylate alkylating agenthas the formula

O
II

X—

R

7/C—O—

R

l

II

o

10

8 wherein

9 R7
is a linear or branched, C1-C20 alkylene, alkenylene, or alkynylene;

R7
is optionally substituted withCrC4 alkyl, C1-C4 alkenyl, oxygen, nitrogen, sulfur,

1 1 halogen, -OH, C1-C4 alkoxy, aiyl, heteraryl, or vinyl;

12 R7
is optionally interrupted with aiyl, heteroaiyl, vinyl, oxygen, nitrogen, or sulfur;

1 3 R8
and R1

1

are independently C1-C4 alkyl or C1-C4 haloalkyl; and

14 X is a suitable leaving group,

1 6. Themethod ofclaim 2,wherein the molar ratio ofprotected/activated salicylamide

2 to dicarboxylate alkylating agent is from about 1:1 to about 1:0.5.

1 7. Themethod ofclaim 2, wherein the alkylating step isperformed in the presence of

2 abase.

1

2

8. The method of claim 7, wherein the molar ratio of base to protected/activated

salicylamide is greater than 1

.
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1 9. The method ofclaim 8, wherein the base is pyridine, picoline,

2 tetramethylguanidine, triethylamine, diisopropylethylamine, sodium bicarbonate,

3 potassium bicarbonate, sodium carbonate, potassium carbonate, or any combination ofany

4 ofthe foregoing.

1 10. The method ofclaim 9, wherein the base is sodium carbonate.

1 1 L The method ofclaim 2, wherein the alkylating step is performed at a temperature

2 offrom about 40 to about 80° C.

1 12. The method ofclaim 1 1, wherein the alkylating step isperformed at atemperature

2 offrom about 60 to about 80° C.

1 13. The method ofclaim 2, wherein the dicarboxylate salicylamide has the formula

2

10

1 1 where

12 R!

, R
2
, R3

, and R4
are independently hydrogen; halogen; C1-C4 alkoxy, optionally

13 substitutedwith<)HorF;-OH;Q^

14 OCCOX^^-SO^nitrileior-NR5^10
;

15 R9
andR10

are independently hydrogen, C1-C4 alkyl, or oxygen;

16 R5
is a protecting group;

17 R6
is an activating group; or

1 8 R5
andR6

are combined to form a substituted or unsubstituted cyclic group;

19 R7
is a linear or branched, C1-C20 alkylene, alkenylene, or alkynylene;

20 R7
is optionally substitutedwithC1-C4 alkyl, C1-C4 alkenyl, oxygen, nitrogen, sulfur,

2 1 halogen, -OH, C1-C4 alkoxy, aryl, heteraiyl, or vinyl;

22 R7
is optionally interrupted with aryl, heteroaryl, vinyl, oxygen, nitrogeh, or sulfur;
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23 R8
and R1

1

are independently C1-C4 alkyl or Ci-C4 haloalkyl; and

24 R andR10
are independently hydrogen, Ci-C4 alkyl, or oxygen,

1 14. The method of claim 2, wherein deprotecting and deactivating the alkylated

2 salicylamide comprises performing basic hydrolysis and acidic hydrolysis on ihe

3 dicarboxylate salicylamide.

1 15. The method of claim 2, wherein the deprotecting, deactivating, and

2 decarbonating step comprises performing basic hydrolysis and acidic hydrolysis on the

3 dicarboxylate salicylamide.

J 16. The method of claim 2, wherein the deprotecting step comprises hydrolysis.

1 17 - '-The method of claim 16, wherein the deprotecting step comprises basic

2 hydrolysis.

1 8. The method ofclaim 17, wherein Ihe deactivating step comprises neutralization.

19. The method of claim 2, further comprising hydrolyzing one or more caiboxyl

2 moieties ofthe alkylated salicylamide after steps (b)(i) and (b)(ii) to form the free acid ofthe

3 alkylated salicylamide.

1 20. The method ofclaim 19, wherein the decarboxylating step is performed after the

2 deprotecting, deactivating, and hydrolyzing steps.

1 21; The method ofclaim 2, wherein decarboxylating comprises heating thealkylated

2 salicylamide in an organic solvent to a temperature ranging from about 140 to about 200° C.

1 22. Themethod ofclam 21, wheremtte

2 about 110° C.

1 23. The method ofclaim 21, wherein the organic solvent is selected from xylenes,

2 toluene, heptane, dimethyl acetamide, dimethyl formamide, methyl sulfoxide, isoparaffins,

3 and any combination ofany ofthe foregoing.

24. The method ofclaim 2, wherein the alkylated salicylamide has the formula
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2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

wherein

R1

, R2
, R3

, and R4 are independently hydrogen; halogen; C1-C4 alkoxy, optionally

substituted with-OH orF; -OH; C1-C4 alkyl, optionally substitutedwith-OH orF; -COOH; -

OC(OX^3 ; -SO3H; nitrile; or -NR'R10

;

R7 is a linear or branched, C1-G20 alkylene, aflcenylene, or alkynylene;

R7
is optionally substituted with C1-C4 alkyl, C1-C4 alkenyl, oxygen, nitrogen, sulfur,

halogen, -OH, C1-C4 aDcoxy, aryl, heteraryl, or vinyl;

R is optionally interrupted with aiyl, heteroaryl, vinyl, oxygen, nitrogen, or sulfur;

R9
andR10

are independently hydrogen, C1-C4 alkyl, or oxygen; and

R18
andR19

are independently hydrogen, carboxyl ora saltthereof carboxylate, nitrile,

19 halogen, ester, amine or salt thereof alcohol, or thiol and at least one ofR18
andR19

is not

20 hydrogen.

1 25. The method ofclaim 24, wherein R19
is hydrogen.

1

2

1

2

1

2

26. The method of claim 2, wherein the alkylated salicylamide is iV-(2-

hydroxybenzoyl)-7-amino)heptanoic acid or a salt thereof.

27. The method of claim 2, wherein the alkylated salicylamide is N-(2~

hydroxybenzoyI)-8-amino)octanoic acid or a salt thereof.

28. The method of claim 2, wherein the alkylated salicylamide is N-(2-

hydroxybenzoyl)-!0-amino)decanoic acid or a salt thereof.

1 29. The method ofclaim 2, wherein the alkylated salicylamide is AK2-hydroxy-5-

2 cHorobenroyI)^amino)butyric acid or a salt thereof
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1

2

1

2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

30. The method of claim 2, wherein the alkylated salicylamide is N-(2-hydroxy-5-

chlorobenzoyl)-8-amino)octanoic acid or a salt thereof.

3 1
.
The method of claim 2, wherein the alkylated salicylamide is 7V-(2-hydroxy-4-

methoxybenzoyl)-8-arnino)octanoic acid or a salt thereof.

1 32. A method of preparing an alkylated salicylamide from a dicarboxylate

2 salicylamide comprising the step of deprotectmg, deactivating, decarboxylatmg, and

3 hydrolyzing a dicarboxylated salicylamide to form the alkylated salicylamide.

33. A compound having the formula

wherein

R1

, R2
, R3

, and R
4
are independently hydrogen; halogen; C1-C4 alkoxy, optionally

substituted with-OH orF; -OH; C1-C4 alkyl, optionally substituted with-OH or F; -COOH; -

OC(0)CH3; -SO3H; nitrile; or -NR'R10
;

R5
is a protecting group;

R6
is an activating group; or

R5
andR6

are combined to form a substituted or unsubstitored cyclic group;

R7
is a linear or branched, C1-C20 alkylene, aDcenylenc, or alkynylene;

R7
is optionally substituted with C1-C4 alkyl, C1-C4 alkenyl, oxygen, nitrogen, sulfur,

halogen, -OH, C1-C4 alkoxy, aryl, heteraryl, or vinyl;

R7
is optionally interrupted with aryl, heteroaryl, vinyl, oxygen, nitrogen, or sulfur;

R8
andRn are independently C1-C4 alkyl or C1-C4 haloalkyl; and

R'andR10
are independently hydrogen, C1-C4 alkyl, or oxygen.

1
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

34. A compound selected from

o

H3co

o

14X—O—

R

/-(CH2)8-CH
N C—O—

R

15

II

O

o
o
II 14JZ—O—

R

/(CH2)6-CH;
V C—O—

R

15

I II"Y O

o
II

,C—O—

R

/(CH2)6-CH
N \C—O—

R

II-

O

14

15

o
II 14O—

R

^(CH2)6-CH'
N C—O—

R

15

II

O

wherein

29

30

<vwu
16

17
Yis-C(0)-or

R,4
andR1S

are independently C1-C4 aDcyl; and
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3 1 R16
and R17

are independently hydrogen, Q-C4 alkyl, C2-C4 alkenyl, or C2-C4

32 alkynyl.

1 35. The compound ofclaim 34, wherein Y is -CH2-,

1 36. The compound ofclaim 34, whereinY is -C(0>.

1 37. The compound ofclaim 34, wherein R14
andR15

are independently methyl or

2 ethyl

1 38. A compound having the formula

10 wherein

1 1 R\ R2
» R3

, and R4
are independently hydrogen; halogen; C1-C4 alkoxy, optionally

12 substituted with -OH or F; -OH; CrC4 alkyl, optionally substituted with -OH orF; -COOH; -

13 OC(0)CH3 ; -SO3H; nitrile; or-NRV0
;

14 R is a linear or branched, C1-C20 alkylene, alkenylene, or alkynylene;

1 5 R7
is optionally substituted with Ci-C4 alkyl, C1-C4 alkenyl, oxygen, nitrogen, sulfur,

1 6 halogen, -OH, Q-C4 alkoxy, aryl, heteraryl, or vinyl; and

17 R7
is optionally interrupted with aryl, heteroaryl, vinyl, oxygen, nitrogen, or sulfur;

18 and

19 R9
and R10

are independently hydrogen, C1-C4 alkyl, or oxygen,

20 or a salt thereof.

1 39. A composition comprising:

2 (A) an active agent; and

3 (B) at least one compound ofclaim 38.

1 40. A dosage unit form comprising:
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2 (A) the composition ofclaim 39; and

3 (B) (i) anexcipient,

4 (ii) a dilutent,

5 (iii) a disintegrant,

6 (iv) a lubricant,

7 (v) a plasticizer,

8 (vi) a colorant,

9 (vi) a dosing vehicle, or

10 (vii) any combination thereof.

1 41 . A method for administering a biologically-active agent to an animal in need of

2 the agent, the method comprising administering orally to the animal the composition of

3 claim 39.

1 42. A method for preparing a composition comprising mixing:

2 (A) at least one active agent;

3 .(B) . the compound ofclaim 38; and

4 (C) optionally, a dosing vehicle.
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